Arginase 1 is a negative regulator of osteoclast differentiation.
Arginase 1 (Arg1) limits the availability of l-arginine for producing nitric oxide (NO) and ornithine, a substrate for polyamine synthesis. Anti-osteoclastogenic activities of NO and polyamines, and the involvement of Arg1 on the dendritic cell differentiation of dendritic cells have been reported, but the relevance of Arg1 to osteoclast differentiation has not been investigated. Here, we observed Arg1 down-regulation during the RANKL-induced differentiation of bone marrow-derived macrophages into osteoclasts. Arg1 overexpression significantly inhibited osteoclast differentiation with low NO production, while Arg1 knockdown enhanced osteoclast differentiation with high NO production. These results suggest that Arg1 and NO have reciprocal roles as negative and positive regulators, respectively, of osteoclast differentiation. We conclude that Arg1 is down-regulated during osteoclast differentiation and may negatively regulate osteoclast differentiation by regulating NO production.